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What is an Antimicrobial Stewardship?

Refers to coordinated interventions designed to improve and 
measure the appropriate use of antimicrobials by promoting the 
selection of the optimal antimicrobial drug regimen, dose, 
duration of therapy, and route of administration.

1. Minimize toxicity and other adverse events
2. Reduce the costs of health care
3. Limit the selection for antimicrobial resistant strains

IDSA, SHEA, PIDS; Infect Control Hosp Epidemiol 2012





Types of 

description of AMS
Examples from the literature

Descriptions of activities Antimicrobial stewardship includes optimal selection, dose and duration of treatment, as well as control of antibiotic use [9]

Antimicrobial stewardship refers to the responsible use of antimicrobials by healthcare professionals, and more specifically, to 

selection of the most appropriate antibiotic, duration, dose, and route of administration for a given patient with a demonstrated or 

suspected infection [36]

Descriptions of goals The primary goal of antimicrobial stewardship is to optimize clinical outcomes whilst minimizing unintended consequences of 

antimicrobial use, including toxicity, the selection of pathogenic organisms, and the emergence of resistance [15]

As a program or

set of

interventions

AMS refers to coordinated interventions designed to improve and measure the appropriate use of antimicrobial agents by 

promoting the selection of the optimal antimicrobial drug regimen including dosing, duration of therapy and route of 

administration [16,37]

Antimicrobial stewardship is defined as interventions to improve the appropriate use of antimicrobials through promotion of 

optimal agent selection, dosing, duration, and route of administration [38] 

Antimicrobial stewardship refers to a program or series of interventions to monitor and direct antimicrobial use at a healthcare

institution, thus providing a standard, evidence-based approach to judicious antimicrobial use [1] 

A program that supports selection, dosing, routes of administration and duration of antimicrobial therapy [39]

As an approach or method Antimicrobial stewardship refers to the multifaceted approach (including or method policies, guidelines, surveillance, prevalence 

reports, education and audit of practice) that healthcare organizations have adopted to optimize prescribing [40]

Antimicrobial stewardship is a method of overseeing antimicrobial use in healthcare facilities to ensure that every patient requiring 

antimicrobial therapy receives optimal therapy [22]

As a means to tackle 

resistance

Antimicrobial stewardship is a key component of a multifaceted approach to preventing emergence of antimicrobial resistance [41]

A proposed solution to the combined problems of increasing antibiotic resistance, the dwindling number of antimicrobial agents, 

and the suboptimal use of antibiotics in clinical practice is the strategy of antimicrobial stewardship [38] A critical mission of 

preservation of antimicrobial utility [39]

As responsible

use

Antimicrobial stewardship programs are a set of interventions that aim to ensure the judicious use of antimicrobials by preventing 

their unnecessary use, and by providing targeted and limited therapy in situations where they are wanted [42]

[Stewardship] refers to how the judicious use of antibiotics can maximize both their current effects and the chances of their being 

available for future generations [18]

Descriptions of

good

stewardship

Good antimicrobial stewardship is the optimal selection, dose, and duration of an antimicrobial that results in the best clinical 

outcome for the treatment or prevention of infection, with minimal toxicity to the patient and minimal impact on subsequent 

resistance. Good antimicrobial stewardship is akin to motherhood and apple pie [24]

Good antimicrobial stewardship involves selecting an appropriate drug and optimizing its dose and duration to cure an infection 

while minimizing toxicity and conditions for selection of resistant bacterial strains [41]

Dyar OJ, Huttner B, Schouten J, Pulcini C, on behalf of ESGAP (ESCMID Study Group for Antimicrobial stewardshiP), 
What is antimicrobial stewardship?, Clinical Microbiology and Infection (2017), doi: 10.1016/j.cmi.2017.08.026



Tension between the present patient and future 

patients

• Takes responsibility for all 
(present and future) patients

• Weighs in the same model the 
benefit to the present patient vs 
harm to future patients.

• Prescribes 

antibiotics for 

the present 

patient

The treating 
physician

Antibiotic stewardship

courtesy of Prof. M. Paul



• Each person acts in his self interest, overlooking the fact that overuse of a 
resource may in the end destroy it

• Depletion of resources owned collectively

Science 1968, courtesy of Prof. M. Paul



Determinants of antibiotic prescribing in hospitals 

Modified from data in Charani et al., JAC 2015 





INTERVENTIONS INCLUDED

• Audit and feedback

• Educational intervention ( meetings, 

academical detailing, review of single 

patients)

• Reminders (verbals, printed)

• Structural (switch to computerized

records, new diagnostic technologies)

• Restriction (selective lab reporting, 

formulary restriction requiring approval, 

automatic stop, theraputic substitution)

OUTCOMES EVALUATED

1) Compliance with guidelines or 

policies, duration of treatment, decision

to treat

2) Mortality, lenght of stay, microbial

outcomes

Unintended-consequences (delay in 

start of treatment…)

Davey P et al. Interventions to improve 
antibiotic prescribing practices for hospital 
inpatients. Cochrane Database of 
Systematic Reviews 2017

ENABLING 

INTERVENTION

RESTRICTIVE INTERVENTION



STUDY FLOW CHART

Davey P et al. Interventions to improve 
antibiotic prescribing practices for 
hospital inpatients. Cochrane Database 
of Systematic Reviews 2017



SUMMARY OF FINDINGS (only RCTs): 

+ 15% 

appropriately 

treated

- 2 days of ABT 

treatment

NO CHANGES 

IN MORTALITY

Davey P et al. Interventions to improve antibiotic prescribing practices for hospital inpatients. Cochrane Database 
of Systematic Reviews 2017



- 1 day in 

hospital

Can have some 

uninteded 

consequences

Davey P et al. Interventions to improve antibiotic prescribing practices for hospital inpatients. Cochrane 
Database of Systematic Reviews 2017

SUMMARY OF FINDINGS (RCT/ITS)



Both enabling and restriction work…..

Davey P et al. Interventions to improve antibiotic prescribing practices for hospital inpatients. Cochrane 
Database of Systematic Reviews 2017



Feedback adds something…



• NOT focus on improvement of prescripition policy (unlikely to 

change this results)

• Better focus on intervention types reflecting Behavioural

Changing Techniques (EPOC)

• Better focus on other outcomes (CLINICAL AND 

MICROBIOLOGICAL) 

Study conclusions, further research

Davey P et al. Interventions to improve 
antibiotic prescribing practices for hospital 
inpatients. Cochrane Database of 
Systematic Reviews 2017



Hospitalized adult 
patients

Implementation of any 
ASP

no intervention

Comparison

Reduction in 

• Incidence of AMR 
(infection/colonization) 

• C. difficile infections

OutcomeIntervention

Patient

Tacconelli et al, Lancet Infect Dis 12 June 2017



AMR infections-colonization and 

C.difficile infection per PDs with ASPs

Effect size calculation: 
Incidence Rate Ratio of antimicrobial resistance

<1 favors the 
intervention

AMR infections-colonization and 

C.difficile infection per PDs without ASPs

Tacconelli et al, Lancet Infect Dis 12 June 2017



1113 articles identified 
through database search

56 additional articles 
identified through other 

sources

1169 abstracts screened 

817 articles excluded on the 
basis of abstract screening

352 full-text articles 
assessed for eligibility

286 full-text articles excluded 

212 no data on resistance
35 contacted without reply
17 no intervention 
12 systematic review
6 author not contactable
2 full text not available
2 case-control studies

66 studies included in 
qualitative synthesis

32 studies included in 
quantitative synthesis 

(meta-analysis) • 18 before-after studies 

• 6 interrupted time series studies

• 7 cohort studies 

• 1 nested case-control study 

Flow chart of the systematic review

Tacconelli et al, Lancet Infect Dis 12 June 2017



Type of interventions

ASP only 

23Cohorting/

isolation 

22%

Hand 

Hygiene

55%

Screening

44%

Enhanced 

cleansing

22%

ASP + IC

9

Restrictive use

Audit and 
feedback

Guidelines

Antibiotics 
cycling 

15

19

5

3

Tacconelli et al, Lancet Infect Dis 12 June 2017



Study characteristics

• Time period: 1997- 2014 

• 20 countries

• 9 056 241 patient-days and 159 IRR estimates

GNB

18

Tacconelli et al, Lancet Infect Dis 12 June 2017



Study results – overall analysis

Tacconelli et al, Lancet Infect Dis 12 June 2017



Overall  (I-squared = 76.2%, p = 0.000)
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Results: incidence of multidrug-resistant gram-negative bacteria 

MDR GNB

IRR: 0.49 

(0.35-0.68)
Tacconelli et al, Lancet Infect Dis 12 June 2017



Overall  (I-squared = 92.2%, p = 0.000)

Aubert(2004)

Zou(2014)

Mach(2006)

Chalfine(2012)

Author (year)

Peto(2008)

Cook(2014)

Marra(2009)

Yeo(2011)

Frank(1997)
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Results: incidence of methicillin-resistant Staphylococcus aureus

MRSA

IRR: 0.63 

(0.45-0.88)Tacconelli et al, Lancet Infect Dis 12 June 2017



Results: subgroup analysis



Evidence-based Antimicrobial stewardship , quo vadis?

Clinica

L’antimicrobial stewardship è efficace 

nel migliorare l’appropriatezza 

prescrittiva e deve essere 

implementata su multipli livelli 

(comunità. Ospedale, LTCF, 

veterinaria…);

ASP ed IC si potenziano a vicenda e 

sono entrambi colonne portanti della 

lotta contro le infezioni da AMR.

Ricerca

Studi futuri devono chiarire meglio quali 

tecniche sono più efficaci nel migliorare 

l’appropriatezza prescrittiva;

Studi futuri devono avere design rigorosi 

(RCT, ITS controllati) per cercare di 

limitare al massimo il rischio di bias in 

interventi complessi;

Per misurare l’efficacia dell’ASP servono 

outcome migliori ed innovativi che 

comprendano il rischio/beneficio del 

singolo paziente e della comunità
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